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Background: There are no reports indicating that automated quantiﬁcation with a total perfusion deﬁcit
(TPD) is used to predict future cardiac events in Japanese patients.We, therefore, aimed to determine the
prognostic value of the automated assessment with the TPD for risk stratiﬁcation of major cardiac events
(MCEs) in Japanese patients with known or suspected coronary artery disease (CAD).
Methods: We retrospectively investigated 2848 patients who underwent rest 201Tl and stress 99mTc-
tetrofosmin myocardial perfusion single photon emission computed tomography (SPECT) between
October 2004 andMarch 2008. The follow-up periodwas 25.8±11.0months. The TPDwas automatically
derived from the SPECT image through the QPS software with the Japanese normal database. Twenty
segments of SPECT images were analyzed with the 5-point visual scoring model to estimate summed
scores. The endpoint of the follow-up was the occurrence of MCEs within 1 year after the SPECT, which
were identiﬁed with medical records or responses to a posted questionnaire.
Results: During the ﬁrst year of the follow-up, 62 patients had MCEs, which comprised cardiac death
(n=30), non-fatal myocardial infarction (n=13), and unstable angina pectoris (n=19). The MCE rates
positively correlated with the stress TPD and the summed stress score. Sensitivity of the automated
quantiﬁcation with the TPD for detection of the MCEs was high and similar to that of the visual semi-
quantiﬁcation. Multivariate Cox regression analysis indicated that signiﬁcant independent predictors for
the MCEs were an estimated glomerular ﬁltration rate and the ischemic variables both in the automated
quantiﬁcation and visual semi-quantiﬁcation.
Conclusion: The automated quantiﬁcation with the TPD is useful for prognostic risk stratiﬁcation of MCEs
in Japanese patients with known or suspected CAD. Its predictive power is similar to that of the visual
semi-quantiﬁcation by expert interpreters.
© 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.ntroduction
Myocardial perfusion single photon emission computed tomo-
raphy (SPECT) has been well recognized as a useful imaging
ethodology forpredictionof future cardiacevents inpatientswith
nownor suspected coronary arterydisease (CAD) since the reports
f Hachamovitch et al. [1,2]. The quantiﬁcation of myocardial
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914-5087/© 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reperfusion SPECT has originally been based on a semi-quantitative
analysis including visual segmental scoring by expert interpreters.
The visual scoring requires a special skill or knowledge of image
interpretation, gained as a result of training or experience. There-
fore, the ideal assessment shouldbebasedonobjectivequantitative
measurements but not the visual interpretation with subjective
nature. Slomka et al. [3] proposed a total perfusion deﬁcit (TPD)
as an objective parameter substituted for the visual scoring, which
is automatically calculated by quantitative perfusion SPECT (QPS)
software [4] to represent both severity and extent of a defect.
The automated quantitative assessment with the TPD has been
conﬁrmed to provide highly correlated resultswith visual interpre-
tation by three expert readers and to bemore reproducible than the
served.
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isual semi-quantitative assessment for defect extent [5]. The auto-
ated quantitative assessment with the TPD has been employed
s a reliable technique detecting CAD in the multicenter studies
f the COURAGE (clinical outcomes utilizing revascularization and
ggressive drug evaluation) trial [6] in the USA. The American Soci-
ty of Nuclear Cardiology (ASNC) imaging guideline 2010 for SPECT
lsodescribes theautomatedquantiﬁcationwith theTPDasauseful
ssessment for ischemia [7].
In Japan, myocardial perfusion SPECT has also commonly been
sed to predict cardiac events in patients with CAD. Risk strati-
cation of cardiac events by nuclear cardiology is demonstrated
n some large-scale prognostic studies including the multicenter
rospective Japanese Assessment of Cardiac Events and Survival
tudy in patients with ischemic heart disease (J-ACCESS) [8], in
symptomatic patientswith type 2diabetes (J-ACCESS 2) [9], and in
atientswith chronic kidney disease (J-ACCESS 3) [10], and another
ingle-center large-scaleprospective study [11]. In these large stud-
es, the diagnostic assessment of nuclear cardiology has been based
n the semi-quantitative analysis with visual segmental scoring
ystems including a summed stress score (SSS) and a summed rest
core (SRS). Up tonow, the visual semi-quantitative assessment has
idely been used in Japanese nuclear cardiology.
We have already reported that the automated quantitative
ssessment of SPECT images using the TPD derived from the
apanese normal database is consistent with the conventional
isual semi-quantitative assessment with the segmental defect
cores for detection of CAD in Japanese patients [12] and that
he quantitative assessment with the TPD is reproducible [13].
ur results demonstrate that the assessment with the TPD has a
iagnostic power for CAD equal to that of the visual assessment.
hose results suggest that the TPD may be a useful parameter for
rognostic assessment of CAD. However, there are no reports indi-
ating that the automated quantiﬁcation with the TPD is used to
redict future cardiac events in Japanese patients. We, therefore,
ave conducted a single-center large-scale study to determine the
rognostic value of the automated assessment with the TPD of
yocardial perfusion SPECT images for risk stratiﬁcation of major
ardiac events (MCEs) in Japanese patients.
aterials and methods
The institutional reviewboard of NihonUniversity Itabashi Hos-
ital approved this study, which proceeded in accordance with the
thical standards established in the 1964 Declaration of Helsinki.
ll study participants provided written informed consent prior to
nclusion in this study.
atient population
We retrospectively investigated 2848 patients with known
r suspected CAD who underwent rest 201Tl and stress 99mTc-
etrofosmin myocardial perfusion SPECT [11–16] at Nihon
niversity Itabashi Hospital between October 2004 and March
008. We excluded patients aged ≤20 years, those who developed
cute myocardial infarction (MI) or unstable angina pectoris (UAP)
ithin 3 months prior to the SPECT, those with hypertrophic or
ilated cardiomyopathy, those with serious valvular heart disease,
nd those with heart failure with class III or higher New York Heart
ssociation (NYHA) functional classiﬁcation. Follow-up examina-
ions were based on medical records for patients who periodically
ttended the hospital and responses to a posted questionnaire
or patients who did not. The follow-up was complete for 2592
91%) patients. Of these, 368 patients were excluded from progno-
tic analyses because they had undergone revascularizationwithinlogy 64 (2014) 395–400
3months of the SPECT examination. Data from the remaining 2224
patients were ﬁnally analyzed.
Electrocardiogram-gated dual-isotope myocardial perfusion
SPECT
The procedure of rest 201Tl and stress 99mTc-tetrofosmin
electrocardiogram (ECG)-gated myocardial perfusion SPECT was
performed according to a protocol previously reported [11–16]. All
patients received an intravenous (i.v.) injection of 201Tl (111MBq)
and a sixteen-frame gated SPECT image was initiated 10min after
injection during rest. Then an i.v. injection of 99mTc-tetrofosmin
(740MBq)was performedunder stress induced by ergometer exer-
cise in 30% of the patients or by adenosine triphosphate in 70%
of them. Sixteen-frame gated SPECT image acquisition was initi-
ated 30min after the exercise or 30–60min after the adenosine
stress. The acquisitionwas performed in a supine position and sub-
sequently in a prone position. No attenuation or scatter correction
wasused. Twelve-lead ECGwasmonitored continuously during the
stress tests.Heart rate andbloodpressurewere recordedatbaseline
and every minute for at least 3min after the stress.
Theprojectiondata over 360◦ wereobtainedwith64×64matri-
ces and a circular orbit. A triple-detector SPECT system equipped
with low-energy high-resolution collimators was used (Toshiba,
GCA9300A, Tokyo, Japan).
Visual assessment of perfusion images
TheSPECT imagesweredivided into20 segmentson three short-
axis (distal, mid, basal) and one vertical long-axis (mid) slices, and
the tracer uptake of each segment was visually scored using a
5-point scale (0: normal; 1: slight reduction of uptake; 2: mod-
erate reduction of uptake; 3: severe reduction of uptake; and 4:
absence of uptake). The sum total of the scores of 20 segments in
the stress and rest images provided the summed stress score (SSS)
and the summed rest score (SRS), respectively. The summed dif-
ference score (SDS) was calculated as the difference between the
SSS and SRS. An abnormal criterion for the SSS was deﬁned as 4 or
more [5]. The visual semi-quantitative scoring was performed by
two independent expert interpreters who were not provided with
patients’ clinical information. Cohen’s kappa (), which was calcu-
lated to determine the inter-observer variability for the summed
defect score, was 0.92, indicating very good reproducibility.
Automated quantiﬁcation of perfusion images
The quantitative perfusion variable used was a TPD, which is a
parameter representing both defect extent and severity ofmyocar-
dial abnormality, and was automatically computed. TPD scores
were calculated as thepercentage of the total surface area of the left
ventricle below the predeﬁned uniform average deviation thresh-
old using QPS software. A normal database used was the Japanese
one developed by the Japanese Society of Nuclear Medicine [17],
which is based on exercise-rest myocardial perfusion images accu-
mulated from 80 subjects with a low likelihood of cardiac disease.
The TPD scores weremeasured at stress and rest, and ischemic TPD
was calculated from the difference between the stress and rest TPD
scores (stress TPD minus rest TPD). An abnormal criterion for the
stress TPD was deﬁned as 5% or more [6].
Patient follow-upAll patients were followed up for at least 1 year (25.8±11.0
months) after the stress myocardial perfusion gated SPECT. The
study endpoints comprised MCEs within 1 year including cardiac
death, non-fatal MI, and UAP identiﬁed from medical records or
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rom responses to a posted questionnaire. When a patient had sev-
ral cardiac events, only the ﬁrst event was taken as the follow-up
ndpoint.
tatistical analysis
Continuous variables were calculated as means and standard
eviations. Intergroup comparisons of continuous and categorical
ariables were achieved using an unpaired t-test and the 2-test,
espectively. Receiver operating characteristic (ROC) analysis was
mployed to compare sensitivity for detectionofMCEsbetween the
isual and automated assessments. Univariate analyses proceeded
sing a Cox proportional hazardsmodel.Multivariate analyses pro-
eeded using a stepwise Cox proportional hazards model. All data
ere analyzed using MedCalc Software Version 12.6.1.0 (Mari-
kerke, Belgium). A p-value of <0.05 was considered statistically
igniﬁcant.
esults
ardiac event rates and patient characteristics
During the ﬁrst year of follow-up, 62 (2.8%) of 2224 patients
xperienced MCEs including cardiac death (n=30), non-fatal MI
n=13), and UAP (n=19). Table 1 summarizes the characteristics of
hepatientswith andwithoutMCEs. The ratios (%) ofmale to female
atients and of patients who developed typical chest pain were
igniﬁcantly higher (p=0.0455 and p<0.0001, respectively) in the
roupwith than thatwithoutMCEs. Diabetesmellitus and a history
fMIwere signiﬁcantlymore prevalent in the groupwith than that
ithout MCEs (p=0.0077 and p=0.0005, respectively). However,
he ratios of patients with a history of revascularization, hyper-
ension, hyperlipidemia, or smoking habit were similar between
he two groups. Visual segmental scores (SSS, SRS, and SDS) and
utomatically derived TPDs (stress, rest, and ischemic TPDs) for
yocardial defects as well as left ventricular end-diastolic volume
LVEDV) and left ventricular end-systolic volume (LVESV) among
able 1
haracteristics of patientswith andwithoutmajor cardiac events. Percentage values
re given within parentheses.
Cardiac event (+) Cardiac event (−) p-Value
N=62 N=2162
Male sex 47 (75.8%) 1352 (62.5%) 0.0455
Age 69±10 68±10 0.6796
Typical chest pain 15 (24.2%) 159 (7.3%) <0.0001
History of MI 25 (40.3%) 456 (21.1%) 0.0005
History of revascularization 26 (41.9%) 658 (30.4%) 0.0726
Hypertension 44 (71.0%) 1475 (68.2%) 0.7494
Diabetes mellitus 28 (45.2%) 621 (28.8%) 0.0077
Hyperlipidemia 18 (29.0%) 843 (38.7%) 0.1456
Smoking 21 (33.9%) 553 (25.4%) 0.1855
SSS 13.2±8.8 4.9±8.7 <0.0001
SRS 6.9±7.3 2.9±7.1 <0.0001
SDS 6.1±4.0 1.9±4.0 <0.0001
Stress TPD 16.5±10.0 7.0±10.1 <0.0001
Rest TPD 9.3±7.6 4.4±7.6 <0.0001
Ischemic TPD 7.2±4.5 2.6±4.5 <0.0001
Rest LVEF 51.1±14.7 63.2±14.6 <0.0001
Rest LVEDV 106.5±40.3 78.0±40.3 <0.0001
Rest LVESV 61.5±33.8 32.8±33.8 <0.0001
Stress LVEF 50.0±15.1 62.8±15.1 <0.0001
Stress LVEDV 123.8±44.0 89.7±44.0 <0.0001
Stress LVESV 72.2±38.3 38.2±38.2 <0.0001
eGFR 47.7±29.7 65.5±27.3 <0.0001
I, myocardial infarction; SSS, summed stress score; SRS, summed rest score; SDS,
ummed difference score; TPD, total perfusion deﬁcit; LVEF, left ventricular ejection
raction; LVEDV, left ventricular end-diastolic volume; LVESV, left ventricular end-
ystolic volume; eGFR: estimated glomerular ﬁltration rate.logy 64 (2014) 395–400 397
QGS parameters in both rest and stress images were signiﬁcantly
higher in the group with than that without MCEs (all p<0.0001).
In contrast, left ventricular ejection fraction (LVEF) in both rest and
stress images and the estimated glomerular ﬁltration rate (eGFR)
were signiﬁcantly lower in the group with MCEs (all p<0.0001).
Relationship between SSS and MCE rates
The patients were classiﬁed according to SSS grades of nor-
mal (scores 0–3; n=1448),mildly (scores 4–8; n=279),moderately
(scores 9–12; n=152), and severely (scores 13 or more; n=345)
abnormal toevaluate ratesofMCEsconsistingof cardiacdeath,non-
fatalMI, andUAP. Fig. 1 shows the relationship between the SSS and
the MCE rates. The MCE rates at 1 year increased in proportion to
SSS severity andwere signiﬁcantly higher in themildly (p=0.0005),
moderately (p<0.0001), and severely (p<0.0001) abnormal groups
than in the normal group. The respective incidences of MCEs at 1
year were 1.0%, 3.9%, 5.9%, and 7.5% for the normal group and the
mildly, moderately, and severely abnormal groups, respectively.
Relationship between stress TPD and MCE rates
The patients were classiﬁed according to stress TPD grades of
normal (0–4%; n=1367), mildly (5–9%; n=343), and moderately to
severely (10% ormore; n=514) abnormal to evaluate rates of MCEs
consisting of cardiac death, non-fatal MI, and UAP. Fig. 2 shows the
relationship between the stress TPD and the MCE rates. The MCE
rates at 1 year increased in proportion to stress TPD severity and
were signiﬁcantly higher in themildly (p=0.0006) andmoderately
to severely (p<0.0001) abnormal groups than in the normal group.
Statistically signiﬁcant difference also was observed in the cardiac
event rates at 1 year between mildly and moderately to severely
abnormal groups (p=0.0255). The respective incidences ofMCEs at
1 year were 0.9%, 3.5%, and 7.5% for the normal group, the mildly
to moderately, and severely abnormal groups, respectively.
ROC curves for detection of annual MCEs by SSS and stress TPDFig. 3 illustratesROCcurves fordetectionofMCEsat 1yearby the
SSS and the stress TPD. The area under the ROC curve was 0.745 for
the SSS and 0.753 for the stress TPD. The area under the ROC curve
for the stress TPD was consistent with that for the SSS (p=0.6713).
Fig. 1. Relationship between summed stress scores (SSS) and major cardiac event
rates at 1 year. Major cardiac events: cardiac death, non-fatal myocardial infarction,
and unstable angina pectoris.
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Fig. 3. Receiver operating characteristic curves for detection ofmajor cardiac events
T
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vig. 2. Relationship between stress total perfusion deﬁcit (TPD) and major cardiac
vent rates at 1 year. Major cardiac events: cardiac death, non-fatal myocardial
nfarction, and unstable angina pectoris. Mod, moderate.
oth assessments with the SSS and the stress TPD possessed high
ensitivity of detection of the MCEs.
rediction of cardiac events
Table 2 summarizes the results of univariate Cox proportional
azards regression analysis with MCE rates as the dependent vari-
ble. Signiﬁcantvariables associatedwith increasedMCErateswere
ex, typical chest pain, history of MI, diabetes mellitus, hyper-
ipidemia, summed defect scores (SSS, SRS, SDS), stress, rest and
schemic TPDs, LVEF, LVEDV, and LVESV in the rest and stress
mages, and eGFR.
The multivariate Cox proportional hazards regression model
nalysis for riskof thecardiaceventsbasedon thevisual assessment
able 2
nivariate Cox proportional hazards regression analysis.
Chi-square Hazar
Age 0.264 1.0065
Male sex 4.897 1.8687
Typical chest pain 16.284 3.9090
Ischemic ECG 0.996 1.3939
History of MI 11.328 2.4852
History of revascularization 3.460 1.6278
Hypertension 0.203 1.1332
Diabetes mellitus 7.331 2.0252
Hyperlipidemia 5.387 0.5349
Smoking 2.028 1.4789
Family history 0.617 1.6489
SSS 37.535 1.0662
SRS 13.817 1.0491
SDS 40.260 1.1370
Stress TPD 36.886 1.0555
Rest TPD 18.072 1.0521
Ischemic TPD 21.726 1.1426
Rest LVEF 34.862 0.9589
Rest LVEDV 19.982 1.0094
Rest LVESV 24.917 1.0112
Stress LVEF 38.013 0.9565
Stress LVEDV 23.841 1.0094
Stress LVESV 28.181 1.0108
eGFR 30.521 0.9726
CG, electrocardiogram; MI, myocardial infarction; SSS, summed stress score; SRS, summ
entricular ejection fraction; LVEDV, left ventricular end-diastolic volume; LVESV, left veat 1 year by summed stress scores and stress total perfusion deﬁcit. Major cardiac
events: cardiac death, non-fatalmyocardial infarction, and unstable angina pectoris.
AUC, area under the curve; SSS, summed stress score; TPD, total perfusion deﬁcit.
showed eGFR (p<0.0001), SSS (p=0.0006), and SDS (p=0.0025) as
signiﬁcant independent variables (Table 3a). On the other hand,
the multivariate Cox proportional hazards regression model anal-
ysis for risk of cardiac events based on the automated assessment
indicated eGFR (p<0.0001), stress TPD (p=0.0278), and ischemic
TPD (p=0.0035) as signiﬁcant independent variables (Table 3b).
Additionally, the global chi-squares were 69.981 for the visual
assessment and 71.376 for the automated assessment; the ﬁt-
ness of predictive models with multivariable including eGFR in
the automated assessment was comparable to that in the visual
assessments.Discussion
This is the ﬁrst report indicating that the automated quantiﬁca-
tionwith the TPD is useful for prediction of future cardiac events in
d ratio 95% conﬁdence interval p-Value
0.9819–1.0318 0.6076
1.0481–3.3316 0.0269
2.1923–6.9700 0.0001
0.7447–2.6091 0.3183
1.5001–4.1174 0.0008
0.9855–2.6889 0.0629
0.6567–1.9554 0.6521
1.2312–3.3311 0.0068
0.3100–0.9230 0.0203
0.8763–2.4957 0.1544
0.5150–5.2293 0.4323
1.0472–1.0855 <0.0001
1.0265–1.0722 0.0002
1.1004–1.1749 <0.0001
1.0396–1.0716 <0.0001
1.0312–1.0733 <0.0001
1.0899–1.1978 <0.0001
0.9469–0.9710 <0.0001
1.0061–1.0128 <0.0001
1.0078–1.0146 <0.0001
0.9439–0.9692 <0.0001
1.0063–1.0124 <0.0001
1.0077–1.0139 <0.0001
0.9632–0.9820 <0.0001
ed rest score; SDS, summed difference score; TPD, total perfusion deﬁcit; LVEF, left
ntricular end-systolic volume; eGFR, estimated glomerular ﬁltration rate.
S. Yoda et al. / Journal of Cardio
Table 3
Multivariate Cox proportional hazards regression analysis for risk of cardiac events.
Hazard ratio 95% conﬁdence interval p-Value
a. Visual assessment model: chi-square =69.981
eGFR 0.9773 0.9675–0.9872 <0.0001
SSS 1.0432 1.0184–1.0686 0.0006
SDS 1.0659 1.0229–1.1107 0.0025
b. Automated assessment model: chi-square =71.376
eGFR 0.9754 0.9657–0.9851 <0.0001
Stress TPD 1.0282 1.0032–1.0539 0.0278
Ischemic TPD 1.0816 1.0264–1.1399 0.0035
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apanese patients although the prognostic value of the automated
uantiﬁcation has already been reported in American patients [18].
e havediscussed the equivalenceof the automatedquantiﬁcation
ith the TPD to the visual semi-quantiﬁcation based on segmen-
al defect scores by expert interpreters with regard to sensitivity,
peciﬁcity, and reproducibility fordetectionofCAD in thepreceding
eports [12,13]. The present results demonstrated that the auto-
ated assessment with the TPD, as well as the visual assessment,
llowed for prognostic risk stratiﬁcation of myocardial perfusion
PECT images in Japanese patients and for prediction of the risk of
he MCEs including cardiac death, non-fatal MI, and UAP within 1
ear after the nuclear cardiology. Both ROC analysis and multivari-
te Cox proportional hazards regression model analysis indicated
hat the predictive power of the automated quantiﬁcation was
imilar to that of the visual semi-quantiﬁcation. In addition, eGFR
nd the ischemic variables obtained from themyocardial perfusion
PECT were independent predictive factors both in the automated
nd visual assessments. These results are consistentwith our previ-
us data demonstrating that the decline in eGFR is associated with
igh morbidity of future MCEs and the ischemic variables further
ontribute to risk stratiﬁcation of cardiac events in each chronic
idney disease stage [15].
The automated quantiﬁcation with the TPD derived from the
apanese normal database as well as the conventional visual
emi-quantiﬁcation with the segmental defect scores is useful for
etection of CAD in Japanese patients [12]. Both sensitivity and
peciﬁcity for diagnosis of CAD with this method were 87% and
omparable to those of the visual assessment. In addition, sensitiv-
ty for detectionof CADwas signiﬁcantly higherwith theTPDscores
erived from the Japanese normal database than those derived
rom the American normal database. Consequently, estimation of
he TPD score in Japanese patients requires the Japanese normal
atabase in order to acquire maximum accuracy of the automated
uantitative assessmentwithmyocardial perfusion SPECT. Such an
thnic difference has been also reported to be found between Chi-
ese and Western normal databases [19]. They discussed that it
esulted from differences in regional myocardial uptake of radio-
sotopes due to the difference in body habitus, as in our previous
iscussion [12]. The accuracy of the automated TPD quantiﬁcation
epends on types of the normal database. Therefore, the TPD can be
sed as a universal variable for detecting CAD when derived from
he native normal database in each country.
Furthermore, we directly compared reproducibility of the auto-
ated quantitative analysis of myocardial perfusion with that of
he visual semi-quantitative analysis in patients with stable CAD
ho underwent SPECT twice with the same protocol at 3–26-
onth intervals [13]. The TPD determined by the quantitative
nalysis indicated high correlations between the ﬁrst and second
tudies. The correlation coefﬁcient between the visual and quan-
itative analyses in the ﬁrst study was 0.929 for stress, 0.928 for
est, and 0.745 for ischemic defects. The mean difference was 2.1logy 64 (2014) 395–400 399
for stress (95% limits of agreement: −7.6 to 11.8), 3.5 for rest (−5.5
to 12.4), and −1.4 for ischemic defects (−8.2 to 5.4). In the second
study, the correlation coefﬁcient between the two analyses was
0.928 for stress, 0.939 for rest, and 0.708 for ischemic defects. The
mean difference was 1.2 for stress (95% limits of agreement: −8.1
to 10.5), 2.6 for rest (−5.5 to 10.7), and −1.4 for ischemic defects
(−8.7 to 5.8). The results from both the ﬁrst and second studies
demonstrated a close correlation between the visual and quanti-
tative assessments. In addition, Bland–Altman analyses indicated
extremely good reproducibility in both the assessments.
The TPD automatically calculated by QPS software with the
Japanese normal database is an objective quantitative index hav-
ing high reproducibility comparable to the segmental defect scores
obtained from the conventional visual assessment by experienced
interpreters. Sensitivity and speciﬁcity of the automated quantita-
tive assessment based on the TPD were consistent with that of the
visual semi-quantiﬁcation based on the segmental defect scores.
The automated quantitative assessmentwith the TPD derived from
the Japanese normal database is expected to be widely used for
Japanese nuclear cardiology.
In recent years, new high-speed SPECT camera systems using
cadmium–zinc–telluride detectors have been available for progno-
stic assessment with the TPD [20]. In the study, Kaplan–Meier
analysis stratiﬁed prognosis (mortality) according to TPD scores.
The employment of the TPD is considered to accelerate increasingly
in the future.
In conclusion, the automated quantitative assessment with the
TPD derived from SPECT images through QPS software with the
Japanese normal database is useful for prognostic risk stratiﬁca-
tion of MCEs in Japanese patients with known or suspected CAD
and its predictive power is similar to that of the conventional visual
semi-quantitative assessment by expert interpreters. Introduction
of the TPD to the diagnostic assessment of Japanese nuclear cardiol-
ogy allows for risk stratiﬁcation of cardiac events with myocardial
perfusion SPECT in medical institutes without expert interpreters.
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